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(54) HEAT SINK 
(57)Abstract: 

PURPOSE: To provide a high-durability heat sink, which 
can absorb efficiently, heat from a radiator and can be 
easily manufactured. 

CONSTITUTION: A beam emitted from an LD bar 12 
placed on a radiator 1 1 is emitted via a microlens 13. A 
water channel formed in the interior of the radiator 1 1 is 
constituted of a pressing water channel 14, a cooling 
part 15 and a discharge water channel 16. A puddle part 
14a is formed in the end part of the water channel 14. A 
plurality of small holes 17 are formed in this puddle part 
14a along the arrangement direction of the LD bar 12. A 
roughened surface 15a is formed in an on the cooNng 
part 15 in the vicinity of the LD bar 12. The remaining 
cavity part of the radiator 1 1 constitutes the discharge 
water channel 15. Cooling water jetted through the small 
holes 17 is sprayed on the part 15 at a high pressure 
and heat transferred from the LD bar 12 to the cooling 
part 1 5 is effectively absorbed in this cooling water. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the heat sink which is equipped with the radiator contacted to a heating element, 
and the channel formed in this radiator, pours cooling water in this channel, and cools said 
heating element said channel The heat sink characterized by consisting of a pressurization 
channel to which a stoma is formed in and pressurization water is supplied, the cooling section 
prepared near [ to which the cooling water injected from said stoma is applied ] said heating 
element, and a discharge waterway which discharges the cooling water used in this cooling 
section. 

[Claim 2] The heat sink according to claim 1 characterized by forming irregularity in said cooling 
section. 

[Claim 3] The heat sink according to claim 1 or 2 which the sump section is formed in said 
pressurization channel, and is characterized by carrying out two or more formation of said stoma 
at this sump section. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat sink which has water-cooled structure. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a heat sink, there is a heat sink for 
high power LD (laser diode) arrays shown in drawing 3 , for example. Here, as for this drawing (a), 
the sectional view of this heat sink and this drawing (b) show the top view. To achieve the 
function which controls spatial dispersion of the laser beam by which outgoing radiation was 
carried out to the minimum is needed for this heat sink for LD arrays not to mention suppressing 
dynamic fluctuation of LD oscillation wavelength. For this reason, in this heat sink, in order to 
radiate heat smoothly in LD array, it has water-cooled structure. That is, the channel 2 which 
has two-layer structure of top-face channel 2a and inferior-surface-of-tongue channel 2b is 
established in the radiator 1 . The incorporated cooling water can be opened in top-face channel 
2a from the inlet 3 of this channel 2. The cooling water which was able to be opened cools the 
LD array 4 uniformly, and is returned to an exhaust port 5 through inferior-surface-of-tongue 
channel 2b after cooling. A radiator 1 consists of a silicon crystal, micro processing of this silicon 
(Si) crystal is carried out, and top-face channel 2a and inferior-surface-of-tongue channel 2b 
are formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional heat 
sink, since top-face channel 2a and inferior-surface-of-tongue channel 2b were formed using 
ultra-fine processing technology as mentioned above, there was a problem that the making 
process of a heat sink became complicated. Moreover, since Si was mechanically weak, there 
was a problem also in the endurance of a heat sink. 
[0004] 

[Means for Solving the Problem] In the heat sink which this invention was made in order to 
cancel such a technical problem, and it is equipped with the radiator contacted to a heating 
element, and the channel formed in this radiator, pours cooling water in this channel, and cools a 
heating element The above-mentioned channel is characterized by consisting of a pressurization 
channel to which a stoma is formed in and pressurization water is supplied, the cooling section 
prepared near [ to which the cooling water injected from the stoma is applied ] the heating 
element, and a discharge waterway which discharges the cooling water used in this cooling 
section. 

[0005] Moreover, it is characterized by forming irregularity in the above-mentioned cooling 
section. 

[0006] Moreover, the sump section is formed in the above-mentioned pressurization channel, 
and it is characterized by carrying out two or more formation of the stoma at this sump section. 
[0007] 

[Function] The heat which the cooling water injected from the stoma was sent out by the cooling 
section with high pressure, and was transmitted from the heating element to the cooling section 
is effectively taken with this cooling water. On the other hand, even if this structure does not 
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use a weak silicon crystal, it is constituted. 

[0008] Moreover, if irregularity is formed in the cooling section, the surface area of the cooling 

section will increase and the touch area with cooling water will increase. 

[0009] Moreover, if the sump section is formed in a pressurization channel and two or more 

stomata are formed in this sump section, the high-pressure cooling water injected from each 

stoma will be sent out by the cooling section at coincidence. 

[0010] 

[Example] Drawing 1 is the side elevation showing the heat sink by one example of this invention, 
and drawing 2 is the plan of this heat sink. 

[001 1] The LD bar 12 which is a heating element is laid in the top-face edge of a radiator 1 1. LD 
was formed in the shape of a rod, and this LD bar 12 is prolonged in the direction perpendicular 
to the space of drawing 1 in the edge of a radiator 1 1 . From the LD bar 1 2, the laser beam by 
which outgoing radiation was carried out converges, and outgoing radiation is carried out by the 
micro lens 13. The channel for cooling the LD bar 12 is formed in the interior of a radiator 11. 
The channel consists of a pressurization channel 14, the cooling section 15, and a discharge 
waterway 16. The pressurization channel 14 consists of a cylinder-like copper pipe, the thicker 
copper pipe at a right angle is welded to the edge of this pressurization channel 14, and sump 
section 14a is formed. Two or more stomata 17 are formed in this sump section 14a along the 
arrangement direction of the LD bar 1 2. It is inserted and fixed to the cavernous section formed 
in the interior of a radiator 1 1, and these pressurization channel 14 and sump section 14a are 
constituted. The interior of the radiator 1 1 which consists of a copper plate with a thickness of 
1mm is cut, and this cavernous section is formed. The cavernous section which has the LD bar 
12 caudad constitutes the cooling section 15, and concave convex 15a is formed in the cooling 
section 15 near the LD bar 12. This concave convex 15a is formed in the location where it 
spurts [ which is injected from each stoma 17 ] out. The cavernous section of the remainder of a 
radiator 11 constitutes the discharge waterway 16. 

[0012] In such a configuration, the cooling water poured into the pressurization channel 14 
becomes the high-pressure force, and the pressurized cooling water is injected from each stoma 
17. The injected cooling water is sent out by concave convex 15a, is brought together in a 
discharge waterway 1 6, and is discharged. 

[0013] In the heat sink by this example, the heat which the cooling water injected from the 
stoma 17 was sent out by the wall of the cooling section 15 with high pressure, and was 
transmitted from the LD bar 1 2 to the cooling section 1 5 is effectively taken with this cooling 
water. On the other hand, the heat sink by this example is formed with the high copper plate and 
copper pipe of endurance, and even if it does not use a weak silicon crystal like before, it can be 
constituted. For this reason, it becomes possible to no longer need the detailed and complicated 
conventional processing process for the making process of a heat sink, and to manufacture a 
heat sink with high endurance comparatively easily. 

[0014] Moreover, since concave convex 15a is formed in the wall of the cooling section 15 with 
which it spurts out, the surface area of the cooling section 15 increases. Therefore, since the 
touch area of the cooling section 15 and cooling water increases, the heat told to the cooling 
section 15 is more efficiently taken from the LD bar 12 by cooling water, and the effectiveness 
of the heat exchange of a heat sink improves. 

[0015] Moreover, since sump section 14a is formed in the pressurization channel 14 and two or 
more stomata 17 are formed in this sump section 14a, the high-pressure cooling water injected 
from each stoma 17 is sent out by the cooling section 15 at coincidence. For this reason, even if 
it is the LD bar 12 formed for a long time in the shape of a rod, on the whole, it is efficiently 
cooled with a lot of cooling water. 
[0016] 

[Effect of the Invention] As explained above, according to this invention, the heat which the 
cooling water injected from the stoma was sent out by the cooling section with high pressure, 
and was transmitted from the heating element to the cooling section is effectively taken with 
this cooling water. On the other hand, even if this structure does not use a weak silicon crystal, 
it can be constituted. For this reason, it becomes possible to no longer need a detailed and 
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complicated processing process for the making process of a heat sink, and to manufacture a 
heat sink with high endurance comparatively easily. 

[0017] Moreover, if irregularity is formed in the cooling section, the surface area of the cooling 
section will increase and the touch area with cooling water will increase. For this reason, the 
heat told to the cooling section is more efficiently taken from a heating element by cooling 
water, and the effectiveness of the heat exchange of a heat sink improves. 
[0018] Moreover, if the sump section is formed in a pressurization channel and two or more 
stomata are formed in this sump section, the high-pressure cooling water injected from each 
stoma will be sent out by the cooling section at coincidence. For this reason, on the whole, a 
heating element is cooled efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the heat sink by one example of this invention. 
[Drawing 2] It is the plan showing the heat sink by this example. 
[Drawing 3] It is drawing showing the conventional heat sink. 
[Description of Notations] 

11 [ — A pressurization channel, 14a / — The sump section, 15 / — The cooling section, 15a / 
— A concave convex, 16 / — A discharge waterway, 17 / — Stoma. ] — A radiator, 12 — LD 
bar, 13 — A micro lens, 14 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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